When ribulose-1,5-bisphosphate carboxylase is assayed under N2 using IHlribulose 1,5-bisphosphate and '4CO2, 13HJ3-phosphoglycerate and 4"C3-phosphoglycerate are produced in nonstoichiometric amounts in a ratio which approaches 7 at low concentrations of CO2 (2 micromolar) assuming a 1:1 ratio at V,(280 micromolar). The ['4C]bicarbonate were removed from a common stock and injected into the 500-Ml (total volume) assays. The 3H/'4C ratio in PGA was determined from 1-min reactions initiated with fully activated enzyme. Alternatively, the enzyme was assayed by initiating the reaction with RuBP. The 3H/'4C ratio in PGA was then obtained directly from repurified [3H,'4C]glyceric acid after dephosphorylation of the purified PGA product with bacterial alkaline phosphatase.
explained by CO2 contamination of the reactants or tritium contamination of the products. However, the magnitude of CO2 contamination required (18 1 4 micromolar) is far in excess of controlled CO2 (<0.1 micromolar), and the required tritium contaminant would have to vary from 30 to 85% of the purified 3-phosphoglycerate at the 58 and 2 micromolar CO2 assay levels, respectively. This contrasts with detectable tritium contamination which is only I to 4% and correctable. Nonstoichiometry is evident using either 1 or 5 labeled VHjribulose 1,5-bisphosphate. When (2) . The vclv. is calculated from the change in the 3H/'4C ratio ofthe 3-PGA product relative to starting substrates. This method has been used to detect kinetic variants of this enzyme in the plant kingdom (1, 3) . In this investigation, we find that the molar ratio of [3H]PGA to [14C] PGA changes as a function of [CO2] in an absolutely anaerobic assay (no oxygenase).
MATERIALS AND METHODS
Dual Label Analysis. The techniques for dual label analysis have been described (2, 3) . Other Table III) it would be necessary to inject into the reaction, for example, 10 ul of a bicarbonate stock on the order of 25 to 45 mm, given a pH of 7.9 and pK of 6.37. Our gassing controls, which are particularly important for the demonstration ofthe anomaly at low CO2 levels, show contaminating CO2 < 0.1 Mm (Fig. 1) . Thus, for reasons of argument, the calculated CO2 concentration (X) is hereafter referred to as chimerical CO2. We do not consider it to exist except as a model for illustration.
To consider further the possibility of tritiated contaminant(s) or phosphorylated sugars in the PGA peak, PGA was analyzed as [3H,'4C]glycerate (Table II) After dephosphorylation of PGA, glyceric acid was isolated on a Dowex 1 formate column which was washed first with water and then with 1 M HCOOH to elute the glyceric acid. Negligible radioactivity was eluted in the water fraction which suggests an absence of significant amounts of phosphorylated sugars as potential contaminants. Only monocarboxylic acids would elute in the glyceric acid region under the conditions used. In addition to controls cited above the only other argument against nonenzymically generated PGA is the fact that the anomaly is evident and the results comparable using either 1 or 5 labeled RuBP (Table III) .
A review of data in Table III [1"C]Bicarbonate at a final concentration of 20,gM at pH 7.9 was injected, and the system was gassed at a rate of 40 ml min-'. Aliquots of 10 Ml were removed with a Hamilton syringe and injected into scintillation fluid containing hyamine hydroxide. The initial count of 15,000 dpm (per 10 Ml) was reduced to <100 dpm after 1.5 h. Experiments were routinely gassed with the same configuration for 1.5 to 2.5 h. The insert reflects the stability of CO2 concentration in the closed system. unity. The log-log plot in Figure 2 is approximated by the expression: log (A + X)/A = -0.5 log A + 1. Variations in assay conditions are given in Figure 2 which is a log-log plot of the same data.
MM14CO2
[ experiments both reported and unreported except for Table I ) we deduce that the true specific radioactivity of [3H] RuBP is in agreement with the calculated specific activity at saturating levels of CO2. This observation would have important ramifications if kinetic studies were to be based upon data using [3H]RuBP as opposed to '4CO2. However, the possibility of an as yet undetected tritium contaminant in the PGA fraction must still be considered.
